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coding sequences of unidentified human 
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"O" document referring to an oraJ disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T u later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 

1. | X | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 21-26 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. | X | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 

Claims 19 (complete), 27 (partially) and 30 (partially) 
See FURTHER INFORMATION sheet PCT/ISA/210 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found muftiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this International Search Report covers 
1 1 searchable claims 



ail 



2- | 1 As atl searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 * As only some of the required additional search fees were timely paid by the applicant, this International Search Report 

1 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 - I 1 No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest 



| [ The additional search fees were accompanied by the applicant's protest 
| | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 

Claims Nos.: 19 (complete), 27 (partially) and 30 (partially) 



Present claims 19, 27 and 30 relate to an extremely large number of 
possible compounds. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT i s to be found, however, 
for none of the compounds claimed. In the present case, the claims so 
lack support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Consequently, 
the search has not been carried out for those parts of the claims which 
appear to be supported and disclosed, namely those parts relating to the 
pharmaceutical formulation the polypeptides of the invention (claim 28) 
and their use as as medicament (claim 29), but it has not been carried 
out for the compounds which act as agonists or antagonists of the 
polypeptide of the invention (claim 19), nor for pharmaceutical 
compositions containing said compounds (claim 28), nor for their use as a 
medicament (claim 29). 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/GB99/03019 


10/09/1999 


10/09/1998 


International Patent Classification (IPC) or national classification and IPC 
C12N15/12 


Applicant 






CONSEJO SUPERIOR DE INVESTIGACIONES... et al. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description\ claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 
I K Basis of the report 



I 




II 


□ 


III 




IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


EE) 



citations and explanations suporting such statement 



VIII S Certain observations on the international application 



Date of submission of the demand 
10/04/2000 



Date of completion of this report 
13.03.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
A. M. Merlos 

Telephone No. +49 89 2399 8559 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT * International application No. PCT/GB99/03019 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 

Description, pages: 

1-11 as originally filed 
Claims, No.: 

1 -30 as received on 1 3/09/2000 with letter of 08/09/2000 
Drawings, sheets: 

1/1 0,3/1 0-10/1 0 as originally filed 

2/1 0 as received on 1 3/09/2000 with letter of 08/09/2000 

Sequence listing part of the description, pages: 

1 -7, filed with the letter of 25.01 .2000 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
H furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form. 

H The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

H The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. 



The amendments have resulted in the cancellation of: 



□ 



the description, 
the claims, 



pages: 
Nos.: 



□ 



□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 1 9 and 27,28,30 in part. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 



□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 19 and 27, 28, 30 in part . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



because: 
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citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-4,7,9,16,17,18, 20-26,28 
5, 6, 8, 10-15, 27, 29 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-4,7, 9, 22-26 
5,6,8,10-18,20,21 ,27,28,29 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-18,20, 27,28,29 
21-26, see sep. sheet 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1 . The amended set of claims 1 -30, as well as amended Fig. 1 B (2/1 0) are 
considered to be in conformity with the requirements of Art. 34, 2(b) PCT. 
Intervening document "PNAS, vol. 96, 7992-7997, Domingo et al." is not 
considered detrimental to novelty and inventive step of the present application. 
Said document discloses inter alia the murine nucleotide sequence of 2602 bp 
length encoding DIO-1. This sequence was already described in the priority 
documents of 10.09.1998 and 17.09.1998. The priority is thus valid for the murine 
sequence shown in amended Fig. 1B (2/10) which corresponds to Fig. 1B as 
originally filed. 

2. No search has been carried out for claim 19 (completely) and dependent claims 
22, 27, 28 and 30, in part. Therefore, no opinion will be established for claim 19 
and claims 22, 27, 28 and 30 insofar as they refer to claim 19 (Rule 66.1 (e) PCT). 

3. Claims 21-26 relate to subject-matter considered by this Authority to be covered 
by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

For the assessment of the present claims 21-26 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

4. ITEM V 

4.1 With respect to document "DATABASE GENEMBL, 01 .07.1997, Nagase et al., 
Human mRNA for KIAA0333 gene, partial cds.", Acc. No. AB002331", claims 5, 6, 
8 and 10 to 15 are not considered to be in conformity with the requirements of Art. 
33(2), (3) PCT. Claim 5 refers to an isolated DNA fragment not sufficiently precise 
defined insofar as the parts encoding the N-terminal domain, the C-terminus 
containing the K-rich region, etc. of the corresponding protein are not determined 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/0301 9 
EXAMINATION REPORT - SEPARATE SHEET 



in the given nucleotide sequences of Fig. 1A and Fig. 1B (SEQ ID NO.s 1 and 2, 
respectively). It is noted that the application lacks any indication as to the 
nucleotide positions denoting the N-terminus and the C-terminus, (i.e. the ORF) of 
the protein encoded, let alone the starting and ending positions of the particular 
domains. Fig. E shows the schematic diagramm of the predicted murine DIO-1 
ORF on basis of the amino acid sequence, but lacks to indicate the positions 
determining the N-terminal, the central and the C-terminal part. Moreover, since 
the human homologue differs from the murine protein, it appears that the positions 
of the amino acids defining particular motifs may not necessarily correspond. 
Therefore, the sequence disclosed in Nagase et al. which is identical to SEQ ID 
NO. 1 with respect to the K-rich C-terminus domain, the Zn finger domain and part 
of the upstream N-terminal sequence, falls within the scope of claim 5 and 
dependent claims 12-15. 

The same reasoning applies to claims 6 and 8, dependent claim 27 and claims 10 
and 11, which lack a sufficiently precise and therefore limiting definition of the 
term "variants thereof" and of the "nucleic acid probes". 

4.2 In view of the above, dependent claims 13 to 17 which inclusively refer to means 
and methods for recombinant production of DIO-1 variants, dependent claims 18, 
20, 21 and 28 which refer to the use of the protein variants to identfy ligands, 
(anta-)agonists, clones encoding DIO-1 , are further not considered to involve 
particular inventive features according to Art. 33(3) PCT. 

5. ITEM VIII 

The term Death Inducer-Obliterator 1 (DIO-1) used in the claims is an arbitrary 
designation introduced by the Applicant. Additional functional features would be 
necessary to define the protein more precise in the sense of Art. 6 PCT. 
The expressions "variants thereof" and "nucleic acid probe" is vague and 
therefore open to interpretation (claims6 and 8, Art. 6 PCT). 

With respect to claim 18 it is noted that the nucleic acid sequences comprised in 
the expression vector are not referred to the DIO-1 protein. Moreover as already 
stated above in 4.1 , it is not clear whether the amino acid positions denoting the 
starting and ending points of the particular domains in the mouse protein are 
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equally valid for the human homologue. Finally, claims 6-9 are directed to a DIO-1 
polypeptide but not a DIO-1 gene (concerns the part of claim 18 which reads "... 
interacting with the DIO-1 gene according to ..."), Art. 6 PCT). 

Claim 20 appears to be incomplete. Moreover, it is not clear whether the "two- 
hybrid" method is a method already known and applied in the art (Art. 5 and 6 
PCT). 

This is also true, for claim 28 which merely refers to "a cell-based reporter assay, 
transgenic-animal reporter assay or in vitro-binding assay" but fails to define these 
assays more detailed. Even the description fails to mention at least one example 
for each of the above assays (Art. 5 and 6 PCT). 

The category of claim 29 is unclear. Said claim is directed to a method for 
identifying a substance and concomittantly refers to the first medical use of the 
substance. It is noted that in the absence of a clear structural definition of the 
substance so identified, substances already known in the art to be used for similar 
purposes are included in the scope of the claim. A first medical use claim is 
however only allowable with respect to Art. 33(2), (3) PCT, if either the substance 
is new or a known substance was not previously disclosed for use in treating 
diseases. 
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1. An isolated DNA sequence according to Figure 1A and variants and alleles thereof 
that codes for expression of the human Death Inducer-Obliterator 1 (DlO-l)gene. 

10 

2. A DNA sequence according to claim 1, wherein the DNA sequence is that given in 
Figure 1A. 

3. An isolated DNA sequence according to Figure IB and variants and alleles thereof 
15 that codes for expression of the murine Death Inducer-Obliterator 1 (DIO-1 )gene. 

4. A DNA sequence according to claim 3, wherein the DNA sequence is that given in 
Figure IB. 

20 5. A fragment of an isolated DNA sequence according to any of claims 1 to 4, which 
encodes for a protein which contains an N-terminal domain, a central non-canonical 
Zn finger domain, and a C -terminus domain containing a K-rich region. 

6. An isolated DIO-1 polypeptide derived from the DNA sequence according to any of 
25 claims 1 to 2 comprising the mature human amino acid sequence shown in Figure 

1C and variants thereof. 

7. A polypeptide according to claim 6 comprising the mature human amino acid 
sequence, shown in Figure 1 C. 



8. An isolated DIO-1 polypeptide derived from the DNA sequence according to any of 
claims 3 to 4 comprising the mature murine amino acid sequence shown in Figure 
1 D and variants thereof. 

35 9. A polypeptide according to claim 8 comprising the mature murine amino acid 
sequence shown in Figure ID. 
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10. A nucleic acid probe for the detection of a nucleic acid sequence encoding a 
polypeptide according to any of claims 6-9 in a sample. 

1 1. A nucleic acid probe according to claim 10 wherein said probe comprises at least 
5 14 contiguous nucleotides of the sequence given in Figure 1A or IB. 

12. A DNA sequence of any of claims 1 to 5 wherein the isolated DNA comprises a 
cDNA sequence. 

10 13. An expression vector containing a DNA sequence of any of claims 1-5. 

14. A cell transformed with a DNA sequence of any of claims 1-5, such that it allows 
the direct replication and expression of said DNA sequence. 

15 15. A cell according to claim 14 wherein said cell is a mammalian or a bacterial cell 

16. A process for producing a protein according to any of claims 6 to 9 which process 
comprises the culture of a cell of any of claims 14 to 15 in a suitable culture 
medium and the isolation of the protein therefrom. 

20 

17. A method for identifying clones encoding a DIO-1 polypeptide according to any of 
claims 6-9, said method comprising screening a genomic or cDNA library with a 
nucleic acid probe according to any of claims 10 to 11 under low stringency 
hybridization conditions, and identifying those clones which display a substantial 

25 degree of hybridization to said probe. 

18. A method of identifying agonists and antagonists of the protein according to any 
of claims 6-9 comprising transduction or transfection of a mammalian cell line with 
an expression vector comprising nucleic acid sequences lacking the nuclear 

30 localization sequences or lacking the Zn finger domain or lacking the acidic domain 

or lacking the lysine-rich domain and thereafter identifying the agonist or antagonist 
interacting with the DIO-1 gene according to claims 6-9. 
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19. An agonists or antagonists according to claim 18. 
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20. A method of identifying ligands with which the polypeptide according to any of 
claims 6-9, interacts, following cloning into and expression in appropriate vectors 
and using the two-hybrid method. 

5 21. A method to produce specific monoclonal and polyclonal antibodies against the 
polypeptide according to any of claims 6 to 9 comprising the injection of the 
polypeptide to a mammalian. 

22. Method for treatment of diseases which are characterized by the alteration in cell 
10 death or by hyperproliferation, characterized by the administration of compounds 

according to any of claims 6 to 9 or 19 . 

23. Method according to claim 22 by administration of a therapeutically effective 
amount of the compound. 

15 

24. Method according to claim 22 in which the disease is cancer, an autoimmune 
disease and/or diabetes. 

25. Method according to claim 22 in which the disease is rheumatoid artritis, benign 
20 and malignant tumors or hyperproliferative skin disorders. 

26. Method for treatment of diseases which are characterized in the alteration in cell 
death or by hyperproliferation, comprising introducing into a mammal a nucleic 
acid vector according to claim 13 and wherein said nucleic acid vector is capable of 

25 transforming a cell in vivo and expressing said polypeptide in said transformed cell. 

27. A pharmaceutical formulation comprising compounds according to any of claims 6 
to 9 or 19 and one or more therapeutically acceptable excipients. 

30 28. A method for identifying a ligand to the compound according to any of claims 6 to 
9 or 19, by a cell-based reporter assay, transgenic-animal reporter assay or in vitro- 
binding assay. 

29. A method for identifying a substance for treatment of a condition affected by a 
35 polypeptide according to any of claims 6 to 9, comprising screening for an agonist 
or an antagonist of the polypeptide signal transduction to be used for treating 
metabolic, proliferative or inflammatory conditions. 
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30. A compound according to any of claims 6 to 9 or 19 for use as a medicament. 
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tccgtggtag 
cagtccccac 
actgacaaca 
tatgtaggat 
aaagggcacc 
aggaaaacct 
gaggcggacc 
cggcaaccaa 
aaaaagaatg 
gatgtggaga 
gtatctgact 
gaggaagaag 
cgccttcgga 
cgcctgagga 
agtgccgagc 
tcccagtcag 
acagaggaaa 
aatgccctgt 
cggtgtgagg 
ctggaaagga 
gagacaaacg 
ggcacagact 
aagggtagga 
cctgtcgtag 
cagcctgact 
agatttctaa 
ccagaaaagt 
cacaagagac 
aggagtgaga 
gaccacaact 
accctattga 
ctgggtggct 
gccagcagct 
ctgcctagcc 
gaggcaattt 
tgggacaaca 
ccagcacaaa 
ctcttctata 
caatttgtgt 
atctgctgct 
tcatcaaagt 
tcagtgttta 
cattcttgtt 
gtgaattttc 



ctctggaaat 
tgtccctttg 
gtggggtgag 
ttccagccaa 
tgagcaatga 
ggggttttcg 
ccagtgagca 
aacgtactga 
tgccggtgtc 
cagcttccga 
ccttagggaa 
acacctctga 
gaaagcgaga 
agaagcgcag 
aggacagacc 
agacagatga 
accccaggga 
actgcatctg 
agtggttcca 
acggggaaga 
gtagcgccac 
gcacaagcat 
ttgagaaggc 
aggctcctgg 
crtgtgtattg 
gttcaggtaa 
tcagtcttcc 
tagcgtcaga 
cttctgggaa 
acaatgctgt 
gtaaatgtac 
gcctggggct 
cactgccagc 
tgtggagccrt 
cttatttcag 
tcagtgcact 
ccatggagtt 
gaaaagtgat 
ctatttcaca 
cagatcccat 
gagaattgtg 
tagtttgagt 
tcactgctgt 
atctgtgttc 



ggctgcggga 
gttgttcgaa 
gcttggccgt 
aggtttccaa 
ggaagcaccc 
aagaaccacg 
gcaaccacag 
gagggtagaa 
cctggaggat 
ggggagcgtt 
agaacatcct 
cagtgacagt 
gcaagaacct 
agaggaagat 
tctctgtaag 
catagaaaat 
agcgggcaaa 
ccgccagcct 
tggtgactgt 
ctacatctgc 
caatgagcag 
agggacagta 
agcaaacccc 
tgctcctaaa 
cagtaatgac 
agaacaaaaa 
aaaatgcagt 
gaaaagggaa 
ggaggcagcc 
gaagccagag 
gtatcaccca 
gtctaggacc 
cagaagcaga 
ctcrtgggtgg 
ttttaggcct 
gttcagactc 
ttcccacgtt 
ttttttcatg 
tactacacac 
ggtgagtaat 
ggtggtagct 
aaacttttga 
acaaggtaca 
tc 



tcccggcggc 

gctccggaat 

ctgcttgacc 

gctttcagtt 

aaggctatca 

attgccaaac 

cagcataacc 

gagtttctta 

tccagtgagc 

gaaagcagtt 

gcctcttctg 

gatggcctta 

gtggagaggt 

tctgccgaaa 

caggagcctg 

cagttggaag* 

ccaaagcctg 

cacaacaaca 

gtgggtattt 

ccaaattgca 

gactctgggt 

gagcagaagt 

agcggcaaga 

tgcattggcc 

tgcattctca 

acaaaaccca 

gttcaggtgg 

aacccagtga 

tgtgagagca 

aagccagaga 

aaggctggct 

agagtcctgg 

taccaagatg 

ttcctaaaga 

tggtaagtat 

agttcagact 

acctattttt 

agttagggca 

ctacataaac 

cgtgctgacc 

tccagactcg 

aacccaagat 

cctttcttac 



cggggagctt 
cttctcattg 
tggccccagg 
ttgggacagg 
aacccaccag 
gtgagggtgc 
tctccctgcg 
ccacggttcg 
ccacatcttc 
ctgagatcag 
aaaaggcaaa 
cgttgaagga 
ccctgagagg 
ctgggagtgt 
aggctagtca 
ggaaggcgac 
agtgtigaggt 
ggtttatgat 
ctgaggcccg 
ccattttgca 
gcagatctgt 
ccggagaaga 
aaaaactcaa 
ctgggtgttc 
aacacgcagc 
aggaaaaggt 
ggattaaaat 
agaaagtgat 
gcacaccatc 
agcccactgc 
tcccaggccc 
gtgttctggt 
cctctggacc 
gctgtgtagg 
ttgaactgct 
tgagttcctc 
cttcaacatg 
tttttgaaag 
aggtttgaat 
atacacctac 
tagatgcccc 
tagatcactg 
tttttgtaca 



gtttaagagg 

atgaactgtg 

tctataattt 

tatggatgat 

taaggagttc 

aggagacacg 

ccgcagtgga 

gcgccgaggg 

cacagtcact 

aagtggccct 

aggaggtgaa 

acttcagaac 

cagtcagaat 

ccaaataggc 

gggaccagtg 

tcagggaaat 

ttacgacccc 

ctgctgtgat 

agggcggctc. 

agtgcaggat 

gggtgctgat 

ccagggcata 

gatattccag 

cagtgtagca 

agctaccatg 

caagacgaag 

ctcttctgtg 

gctggcttcc 

ctgggcaagt 

actctcgccc 

ctcccatcat 

gctgatagta 

ccaggtgttc 

cctcatgttg 

ctcaacaaga 

acaggacagc 

gtcaccactg 

gacaggtaga 

tttgaaggtc 

agcagtattc 

agatttcaaa 

agtttggagc 

gtggtttcaa 
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L Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an /nvftetfo/i under Article 14 ere referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70.16 and 70.17).): 

Description, pages: 

1-11 as originally filed 

Claims* No.: 

1-30 as received on 13/09/2000 with letter of 08/09/2000 
as originally filed 

as received on 13/09/2000 with letter of 08/09/2000 

Sequence listing part of the description, pages: 
1 -7, filed with the letter of 25.01 .2000 

2. With regard to the language, an the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: t which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

d the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
0 furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form. 

H The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 
El The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 



Drawings, sheets; 

1/10,3/10-10/10 

2/10 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as 'if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report) 

6. Additional observations, if necessary: 



HI. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. . 
H claims Nos. 1 9 and 27,28,30 In part. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify: 

□ the description, claims or drawings (indicate particular elements balovty or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

B no international search report has been established for the said claims Nos. 1 9 and 27, 28, 30 in part . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard: 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
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citations and explanations supporting such statement 
1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 1-4,7,9, 16,17, 18, 20-26.28 
Claims 5, 6, 8, 1 0-1 5, 27, 29 



Inventive step (IS) 



Yes: 



No: 



Claims 1-4,7, 9,22-26 

Claims 5,6,8,10-18,20,21,27,28,29 



Industrial applicability (IA) 



Yes: 
No: 



Claims 1-18,20, 27,28,29 
Claims 21 -26, see sep. sheet 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: . 
see separate sheet 
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1 . The amended set of claims 1-30, as well as amended Fig. 1 B (2/10) are 
considered to be in conformity with the requirements of Art, 34, 2(b) PCT. 
Intervening document "PNAS, vol. 96. 7992-7997, Domingo et ah" is not 
considered detrimental to novelty and inventive step of the present application. 
Said document discloses inter alia the murine nucleotide sequence of 2602 bp 
length encoding DIO-1 . This sequence was already described in the priority 
documents of 10.09.1998 and 17.09.1998. The priority is thus valid for the murine 
sequence shown in amended Fig. 1 B (2/1 0) which corresponds to Fig. 1 B as 
originally filed. 

2. No search has been carried out for claim 1 9 (completely) and dependent claims 
22, 27, 28 and 30, in part. Therefore, no opinion will be established for claim 19 
and claims 22, 27, 28 and 30 insofar as they refer to claim 19 (Rule 66.1 (e) PCT). 

3. Claims 21-26 relate to subject-matter considered by this Authority to be covered 
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

For the assessment of the present claims 21 -26 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

4. ITEM V 

4.1 With respect to document "DATABASE GENEMBL, 01 .07.1997, Nagase et al., 
Human mRNA for KIAA0333 gene, partial cds.°, Acc. No. AB00233T, claims 5, 6, 
8 and 10 to 15 are not considered to be in conformity with the requirements of Art. 
33(2), (3) PCT. Claim 5 refers to an isolated DNA fragment not sufficiently precise 
defined insofar as the parts encoding the N-terminal domain, the C-terminus 
containing the K-rich region, etc; of the corresponding protein are not determined 
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in the given nucleotide sequences of Fig. 1A and Fig. 1B (SEQ ID NO.s 1 and 2, 
respectively). It is noted that the application lacks any indication as to the 
nucleotide positions denoting the N-terminus and the C-terminus, (i.e. the ORF) of 
the protein encoded, let alone the starting and ending positions of the particular 
domains. Fig. E shows the schematic diagramm of the predicted murine DIO-1 
ORF on basis of the amino acid sequence, but lacks to indicate the positions 
determining the N-terminal, the central and the C-terminal part. Moreover, since 
the human homologue differs from the murine protein, it appears that the positions 
of the amino acids defining particular motifs may not necessarily correspond. 
Therefore, the sequence disclosed in Nagase et al. which is identical to SEQ ID 
NO. 1 with respect to the K-rich C-terminus domiain, the Zn finger domain and part 
of the upstream N-terminal sequence, falls within the scope of claim 5 and 
dependent claims 12-15. 

The same reasoning applies to claims 6 and 8, dependent claim 27 and claims 10 
and 1 1 , which lack a sufficiently precise and therefore limiting definition of the 
term "variants thereof and of the "nucleic acid probes 0 . 

4.2 In view of the afiove, dependent claims 13 to 17 which inclusively refer to means 
and methods for recombinant production of DIO-1 variants, dependent claims 18, 
20, 21 and 28 which refer to the use of the protein variants to identfy ligands, 
(anta-)agonists, clones encoding DIO-1 , are further not considered to Involve 
particular Inventive features according to Art. 33(3) PCT. 

5. ITEM VIII 

The term Death Inducer-Obliterator 1 (DIO-1) used in the claims is an arbitrary 
designation introduced by the Applicant. Additional functional features would be 
necessary to define the protein more precise in the sense of Art. 6 PCT. 
The expressions "variants thereof" and "nucleic acid probe" is vague and 
therefore open to interpretation (claims6 and 8, Art. 6 PCT). 

With respect to claim 18 it is noted that the nucleic acid sequences comprised in 
the expression vector are not referred to the DIO-1 protein. Moreover as already 
stated above in 4.1 , it is not clear whether the amino acid positions denoting the 
starting and ending points of the particular domains in the mouse protein are 
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equally valid for the human homologue. Finally, claims 6-9 are directed to a DIO-1 
polypeptide but not a DIO-1gene (concerns the part of claim 18 which reads "... 
interacting with the DIO-1 gene according to ...'), Art. 6 PCT). 

Claim 20 appears to be incomplete. Moreover, it is not clear whether the "two- 
hybrid" method is a method already known and applied in the art (Art. 5 and 6 
PCT). 

This is also true, for claim 28 which merely refers to "a cell-based reporter assay, 
transgenic-animal reporter assay or in vitro-binding assay" but fails to define these 
assays more detailed. Even the description fails to mention at least one example 
for each of the above assays (Art. 5 and 6 PCT): 

The category of claim 29 is unclear. Said claim is directed to a method for 
identifying a substance and concomitantly refers to the first medical use of the 
substance. It is noted that in the absence of a clear structural definition of the 
substance so identified, substances already known in the art to be used for similar 
purposes are included in the scope of the claim, A first medical use claim is 
however only allowable with respect to Art. 33(2), (3) PCT, if either the substance 
is new or a known substance was not previously disclosed for use in treating 
diseases. 
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CLAIMS 
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1. An isolated DNA sequence according to Figure 1A and variants and alleles thereof 
that codes for expression of the human Death Inducer-Obliterator 1 (DlO-l)gene. 

2, A DNA sequence according to claim 1, wherein the DNA sequence is that given in 
Figure 1 A. 



3. An isolated DNA sequence according to Figure IB and variants and alleles thereof 
IS that codes for expression of the murine Death Inducer-Obliterator 1 (DlO-l)gene. 

4. A DNA sequence according to claim 3, wherein the DNA sequence is that given in 
Figure IB. 

20 5. A fragment of an isolated DNA sequence according to any of claims 1 to 4, which 
encodes for a protein which contains an N*terminal domain, a central non-canonical 
Zn finger domain, and a C-teiroinus domain containing a K-rich region. 

6. An isolated DIO-1 polypeptide derived from the DNA sequence according to any of 
25 claims 1 to 2 comprising the mature human amino acid sequence shown in Figure 

1C and variants thereof 

7. A polypeptide according to claim 6 comprising the mature human amino acid 
sequence, shown in Figure 1C, 

30 

8. An isolated DIO-1 polypeptide derived from the DNA sequence according to any of 
claims 3 to 4 comprising the mature murine amino acid sequence shown in Figure 
ID and variants thereof 

35 9. A polypeptide according to claim 8 comprising the mature murine amino acid 
sequence shown in Figure 1 D. 
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10. A nucleic acid probe for the detection of a nucleic acid sequence encoding a 
polypeptide according to any of claims 6*9 in a sample. 

1 L A nucleic acid probe according to claim 10 wherein said probe comprises at least 
5 1 4 contiguous nucleotides of the sequence given in Figure 1 A or 1 B . 

12. A DNA sequence of any of claims 1 to 5 wherein the isolated DNA comprises a 
cDN A sequence. 

10 13, An expression vector containing a DNA sequence of any of claims 1-5. 

14. A cell transformed with a DNA sequence of any of claims 1-5, such that it allows 
the direct replication and expression of said DNA sequence. 

15 15. A cell according to claim 14 wherein said cell is a mammalian or a bacterial cell 

16. A process for producing a protein according to any of claims 6 to 9 which process 
comprises the culture of a cell of any of claims 14 to 15 in a suitable culture 
medium and the isolation of the protein therefrom. 

20 

1 7. A method for identifying clones encoding a DIO-1 polypeptide according to any of 
claims 6-9, said method comprising screening a genomic or cDNA library with a 
nucleic acid probe according to any of claims 10 to 11 under low stringency 
hybridization conditions, and identifying those clones which display a substantial 

25 degree of hybridization to said probe. 

18. A method of identifying agonists and antagonists of the protein according to any 
of claims 6-9 comprising transduction or transfection of a mammalian cell line with 
an expression vector comprising nucleic acid sequences lacking the nuclear 

30 localization sequences or lacking the Zn finger domain or lacking the acidic domain 
or lacking the lysine-rich domain and thereafter identifying the agonist or antagonist . 
interacting with the DIO-1 gene according to claims 6-9. 



1 9. An agonists or antagonists according to claim 18. 



35 



AMENDED SHEET 



9 g 2001 15:20 ^ MUENCHEN +49 89 23994465 A NR. 1769 S. 11/13 - 

9-09-2000 ^ GB 009903019 

20. A method of identifying ligands with which the polypeptide according to any of 
claims 6-9, interacts, following cloning into and expression in appropriate vectors 
and using the two-hybrid method. 

5 21. A method to produce specific monoclonal and polyclonal antibodies against the 
polypeptide according to any of claims 6 to 9 comprising the injection of the 
polypeptide to a mammalian. 



10 



IS 



22. Method for treatment of diseases which are characterized by the alteration in cell 
death or by hyperproliferation, characterized by the administration of compounds 
according to any of claims 6 to 9 or 19 . 

23. Method according to claim 22 by administration of a therapeutically effective 
amount of die compound. 

24. Method according to claim 22 in which the disease is cancer, an autoimmune 
disease and/or dia b etes, 

25. Method according to claim 22 in which the disease is rheumatoid artritis, benign 
20 and ma l ign an t tumors or hyperproliferative skin disorders. 

26. Method Bar treatment of diseases which are characterized in the alteration in cell 
death or by hyperproliferation, comprising introducing into a mammal a nucleic 
acid vector according to claim 13 and wherein said nucleic acid vector is capable of 

25 transforming a cell in vivo and expressing; said polypeptide in said transformed cell. 

27- A pharmaceutical formulation comprising compounds according to any of claims 6 
to 9 or 19 and one or more therapeutically acceptable excipients. 

30 28. A method for identifying a ligand to the compound awarding to any of claims 6 to 
9 or 19, by a cell-based reporter assay, transgewc-animal reporter assay or in vitro- 
binding assay. 



35 



29. A method for identifying a substance for treatment of a condition affected by a 
polypeptide according to any of claims 6 to 9, comprising screening for an agonist 
or an antagonist of the polypeptide signal transduction to be used for treating 
metabolic, proliferative or inflammatory conditions. . 
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30. A compound according to aay of claims 6 to 9 or 19 for use as a medicament 
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tccgtggtag 
cagtccccac 
actgacaaca 
tatgtaggat 
aaagggcacc 
aggaaaacct 
gaggcggacc 
cggcaaccaa 
aaaaagaatg 
gatgtggaga 
gtatctgact 
gaggaagaag 
cgccttcgga 
cgcctgagga 
agtgccgage 
tcccagtcag 
acagaggaaa 
aatgcc c tgt 
cggtgtgagg 
ctggaaagga 
gagacaaacg 
ggcacagact 
aagggtagga 
cctgtcgtag 
cagcctgacr 
agatttctaa 
ccagaaaagt 
cacaagagac 
aggagtgaga 
gaccacaact 
accctattga 
ctgggtggct 
gccagcagct 
ctgcctagcc 
gaggcaattt 
tgggacaaca 
ceagcacaaa 
ctcttctata 
caatttgtgt 
at ct get get 
tcatcaaagt 
tcagtgttta 
cattcttgtt 
gtgaattttc 



ctctggaaat 
tgtccctttg 
gtggggtgag 
ttccagccaa 
tgagcaatga 
ggggttttcg 
ccagtgagca 
aacgtactga 
tgccggtgtc 
cagcttccga 
ecttagggaa 
acacctctga 
gaaagegaga 
agaagegcag 
aggacagacc 
agacagatga 
accccaggga 
actgeatctg 
agtggttcca 
aeggggaaga 
gtagcgccac 
gcacaagcat 
ttgagaagge 
aggctcctgg 
ctgtgtattg 
gttcaggtaa 
tcagtcttcc 
tagegtcaga 
cttctgggaa 
acaatgetgt 
gtaaatgta-c 
gectgggget 
cactgeeage 
tgtggagcct 
cttatttcag 
tcagtgeact 
ccatggagtt 
gaaaagtgat 
ctatttcaca 
cagatcccat 
gagaattgtg 
tagtttgagt 
teactgetgt 
atctgtgttc 



ggctgcggga 
gttgrctcgaa 
gcttggccgt 
aggtttccaa 
. ggaagcaccc 
aagaaccacg 
gcaaccacag 
gagggtagaa 
cctggaggat 

ggggagcgtt 

agaacatcct 
cagtgacagt 
gcaagaacct 
agaggaagat 
tctctgtaag 
catagaaaat 
agegggcaaa 
ccgccagcct 
tggtgactgt 
ctacatctge 
caatgagcag 
agggacagta 
agcaaacccc 
tgctcctaaa 
cagtaatgac 
agaacaaaaa 
aaaatgcagt 
gaaaagggaa 
ggaggcagce 
gaagecagag 
gtatcaccca 
gtctaggacc 
cagaagcaga 
ctctgggtgg 
ttttaggect 
gttcagactc 
ttcccacgtt 
ttttttcatg 
tactacacac 
ggtgagtaat 
ggtggtagct 
aaacttttga 
acaaggtaca 
tc 



tcccggcggc 
getceggaat 
ctgcttgacc 
gctttcagtt 
aaggctatca 
attgecaaac 
cagcataacc 
gagtttctta 
tccagtgagc 
gaaagcagtt 
gcctcttctg 
gatggectta 
gtggagaggt 
tetgecgaaa 
caggagectg 
cagttggaag* 
ccaaagcctg 
cacaacaaca 
gtgggtattt 
ecaaattgea 
gactctgggt 
gagcagaagt 
ageggcaaga 
tgcattggcc 
tgeattctea 
acaaaaccca 
gttcaggtgg 
aacccagtga 
tgtgagagca 
aagecagaga 
aaggctggct 
agagtcctgg 
taccaagatg 
ttcctaaaga 
tggtaagtat 
agttcagact 
aeertattttt 
agttagggca 
ctacataaac 
cgtgctgacc 
tccagactcg 
aacccaagat 
cctttcttac 



eggggagett 
cttctcattg 
tggccccagg 
ttgggacagg 
aacccaccag 
gtgagggtgc 
tetccctgcg 
ccaeggttCg 
ccacatcttc 
ctgagatcag 
aaaaggcaaa 
cgttgaagga 
ccctgagagg 
ctgggagtgt 
aggctagtca 
ggaaggegae 
agtgtgaggt 
ggtttatgat 
ctgaggcccg 
ecattttgea 
gcagatctgt 
ceggagaaga 
aaaaactcaa 
ctgggtgttc 
aacacgcagc 
aggaaaaggt 
ggattaaaat 
agaaagtgat 
gcacaccatc 
agcccactgc 
tcccaggccc 
gtgttctggt 
cctctggacc 
gctgtgtagg 
ttgaactget 
tgagttcctc 
Cttcaacatg 
tttttgaaag 
aggtttgaat 
atacacctac 
tagatgcccc 
tagatcactg 
tttttgtaca 



gtttaagagg 
atgaactgtg 
tctataattt 
tatggatgat 
taaggagtrc 
aggagacacg 
ccgcagrtgga 
gcgccgaggg 
cacagtcact 
aagtggccct 
aggaggtgaa 
acttcagaac 
cagtcagaat 
ccaaataggc 
gggaccagtg 
tcagggaaat 
ttacgacccc 
ctgctgtgat 
agggeggetc 
agtgcaggat 
gggtgctgat 
ccagggcata 
gatattceag 
cagtgtagca 
agctaccatg 
caagacgaag 
ctcttctgtg 
gctggcttcc 
ctgggcaagt ' 
actctcgccc 
ctcccatcat 
gctgatagta 
ccaggtgttc 
cctcatgttg 
Ctcaacaaga 
acaggacagc 
gt caeca ctg 
gacaggtaga 
tttgaaggte 
agcagtattc 
agatttcaaa 
agrttggagc 
gtggtttcaa 
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